Lecture 12 - Oct. 24
Object Equality
Overriding equals: Type Casting

JUnit Assertions for Object Equality
Short-Circuit Evaluation: && vs. ||



Announcements

- ProgTest1 grading finishing this week

- Lab2 solution video

- Exam confirmed by the registrar office:
+ In-Person: 7pm to 10pm, Monday, December 12
+ Last day of class: Monday, December 5
+ Review session(s)?

- WrittenTest2: Guide & Practice Questions by Thursday




The equals Method: Overridden Version Phase 4

public class Object {
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The equals Method: Overridden Version

Example 1: Trace L7

public class Object {

public boolean equals(Object obj) {
return this == obj;
b
}

extends

oW ooNOOCOTA~rWN =

—_

public class PointV2 {
private int x;
private int y;

public PointV2 (int x/int y) { .. I
public olea quals(Object (X]) {F
if(tRig == { return true;
if(obj == null) { return false; }

Point other = (PointV2) obj;
return this.x == other.x
&& this.y == other.y;

if(this.getClass() != obj.getClass()) { return false }

String s =
Pointv2 pl
Pointv2 p2
PointV2 p3
System.out.
System.out.
System.out.
System.out.
System.
System.
System.

Ok,

out.

"(2, 3)";

= new PointV2(2,
= new PointV2(2,
= new PointV2(4,
println(pl p2);

/+ false =/
/+ false */

/* true _x*/

.equals(null));
.equals(s));
.equals(p2));
.equals (p3));

Plp intv2
p3 )c()ln¢

2 YIS




The equals Method: Overridden Version

Example 1: Trace L8

public class Object {

public boolean equals(Object obj) {
return this == obj;
b

bs

extends

oW ooNOOCOTA~rWN =

—_

public class PointV2 {
private int x;

private int y;
public PointV2 (int x, inty) { ..
public ? olean {g!lCIS(ObJeCt oﬁ) |

x if(t turn true;

if(obj = nuII { return false; }
if(this.getClass() != obj.getClass()) { return false }
Point other = (PointV2) obj;
return this.x == other.x
&& this.y == other.y;

String s =
Pointv2 pl
Pointv2 p2
PointV2 p3
System.out
System.out
System.out
System.out
System.out
System.out
System.

wprintilni(pil
.println(p2

M oyabtioh=ilia

.prlntln@
(pl
(pl
(p2

"(2, 3)";

= new PointV2(2,
= new PointV2(2,
= new PointV2(4,

|

/* false */

== p3);
equals(pl));

«Primtln
.println
.println

p3 ﬂl PointV2

X

Y Y




The equals Method: Overridden Version

Example 1: Trace L9

public class Object {

public boolean equals(Object obj) {
return this == obj;
b
}

extends

—0O0Woo~NOOCOTA~,WN

—_

public class PointV2 {
private int x;
private int y;
public PointV2 (int x, int y) {
publlcf?olean equals(Object c)@&{

|f(t == o { return true;

null) { returnfalse; }
/)lf(thé? J;:tClass() I= c)QjéetClassg )) { return false }

Point other = (PointV2) obj;
return this.x == other.x
&& this.y == other.y;
b

by

Pointv2 p2
PointV2 p3
System.
System.
System.
System.
System.
System.
System.

out
out
It
out
out
out

wprintilni(pil
.println
M oyabtioh=ilia
.println quals (

.println(pi;equal ;

.println(pl.equals(p2));

= new PointV2(2, 3);
= new PointV2(2, 3);
= new PointV2(4, 6);
p2); /-
p3;: /IR
.equals(p1)); /i R/
1/«
/* false %/

Y

p2 ==
o

out.println(p2.equals (p3)) : /+ R
PointV Pl PointV2 ﬂlpoinfvz
- Ladlr- P3— [x
Y Yy Y




The equals Method: Overridden Version Example 1: Trace L10

public class Object { String s = "(2, 3)";

PointV2 pl = new PointV2(2, 3);

PointV2 p2 = new PointV2(2, 3);

PointV2 p3 = new PointV2(4, 6);
System.out.println(pl == p2); /+ - )
System. out. = p3); /KN
System.out. .equals(p1)); /i R/
System.out. [ .equals (null));
System.out.pri .equals(s)y; /+ NN/
System. out. .equals(}o2‘,‘); /* true =/

System.out.pri .equals (p3)); /+ . K4

public boolean equals(Object obj) {

return this == obj;
b
}

OO O NOOOPhWN =

extends

I PointVZ] - 5 ]Pointv2 A]Pointv2
public class PointV2 { Pé X1z P/ X< p3 X114
private int x; M E3 Vix v A
private int y;

public PointV2 (int x, intyL ... }
public bgolean eauals(Object/ 04j) {
Xif(tms‘ﬂz olj)Z=return true; }
K9T0bj null) { return_fzlse; }
Jf(thid.getClass() !|= ¢hilgetClass()) { return false }
Paint other 5 (PointV2) oig;
return tﬁg == other.x
&& thys.y == other.y;

P




The equals Method: Overridden Version Example 1: Trace L11

public class Object { String s = "(2, 3)";
PointV2 pl = new PointV?(Z‘ CHIN
PointV2 p2 = new PointV2(2,. 3);
PointV2 p3 = new PointV2(4,.6);
System.out.println(pl == p2); /+ - )
System.out.println(p2 == p3); /+ KGN
System.out.println(pl.equals(pl)); ‘
System.out.println/( .equals (null));

(

(

public boolean equals(Object obj) {
return this == obj;
b

bs

pl
System.out.println(pl.equals(s));
System.out.println(p
System.

PointV2 PointV2q. ﬂlp intV2
o1 T _E_Z:’ég S rara
vi= Y3 %

extends

oW ooNOOCOTA~rWN =

—_

public class PointV2 {
private int x;
private int y;
public PointV2 (int x, in

if(this =
If(ObJ

= obj) { return t
= null) { return false >

(PomtVZ) obi;
return tﬁls x == other.x
&& this.y == other.y;

— — —




String s = "(2, 3)";

The equals Method:
To Override or Not?

System.out.println(pl
System.out.println(p2
System.out.println(pl
System.out.println(pl
System.out.println(pl
System.out.println(pl

public class Object {

O OWoONOOOTA~WN =

—_

System.out.println(pZ.

PointVl pl = new PointV1(2, 3);
PointVl p2 = new PointV1(2, 3);
PointVl p3 = new PointV1(4, 6);
== p2); /* false */
== p3); /* false */

.equals(pl));
.equals (null)
.equals(s));
.equals (p2));
equals (p3));

/
/ *

); /+ false /|

/* £ .
/ alse
/+ false =*/

true */

public boolean equals(Object obj) {

String s = " (2, 3)";

PointV2 pl = new Poin
PointV2 p2 = new Poin
PointV2 p3 = new Poin
System.out.println(pl
System.out.println(p2
System.out.println(pl
System.out.println(pl
System.out.println (pl
System.out.println(pl

return'this == obj;
b

bs

extends

- O OVWoONOORAWN =

—_

System.out.println(pZ2.

t

tv2(4>%)
== p2); /+*
== p3); /x

.equals (pl));
.equals (null)
.equals(s));
.equals(p2));
equals (p3));

false =/
false */

/%

); /+ false x/

/ * */
truefi/
/+ fallse” */

true */

public class PointV2 {
private int x; double y;
public PointV2 (double x, double y) { ... }
boolean equals(Object obj) { Pl
if(this == obj) { return true; }
if(obj == null) { return false; }

public classPointV1 {
private int x;
private int y;
public PointV1 (int X, int y) {

this.x =X if(this.getClass() != obj.getClass()) { return false }
this.y = y; Point other = (PointV2) obj; 2
y b return this.x == other.x P

&& this.y == other.y;

PlPoianI

X

pl

p2

pPointv2]

X
b

PointV2




The equals Method: Overridden Version Example 2

PointV2 pl = new PointVZ2

PointV2 p2 = new PointVZ2

PointV2 p3 =

System.out.println(pl ==pllge_{+ true */

public class Object {

public boolean equals(Object obj) {

return this == obj;

b System.out.printlaipl.equals (pl))); /+ true x/

System.out.petntinTpl == pZ); /g _false x/
ISystem.ow!.println(pl.equals (p2)) ;
SystepZout.println(p2 == p3); /+

.out.println(p2.equals (p3));

s

©CoOoONOOPA~rWN—

extends

APointV2
Plj X2 p2 x|3 P3jx ?
public class PointV2 { Vi Y1t v

private int x;

private int y;

public PointV2 (int x, inty) { ... } =

public boolean equals(Object obj) { (A) Two objects are reference-equal.
if(this == obj) { return true; }

if(obj == null) { return false; } (B) Two objects are contents-equal.

if(this.getClass() '= obj.getClass()) { return false }
Point other = (PointV2) obj;

t thi == ot ds
=y D F(a) is true, then (8)is true,
@_351; (B) is true, then (A) is frue

ot it o



assertSame vs. assertEquals

assertSame(expl, exp2)

o Passes if expl and exp2 are references to the same object
~ assertTrue(expl == exp2)
~ assertFalse(expl = exp2)

PointVl pl = new PointV1(3, 4);
PointVl p2 = new PointVI1(3,

PointV1l p3C=) pl;
assertSame (pl, p3); V
assertSame (_QZ, p_3) - X

assertEquals(expl, exp?2)

o n|expl == exp2 |if expl and exp2 are primitive type
int i = 10;
int j = 20;
assertEquals (i, 7J); X




fséout
ul

i

bpaoks (@ ) )

() equals ¢ 9

a%fégaza/s ( @ )

L,

@ €fJA s (X~




assertEquals: Reference Comparison or Not

assertEquals(expl, exp?2)

o ~|expl.equals(exp?2) |if expl and exp2 are reference type

Case 1: If equals is not explicitly overridden in exp1’s declared type
~ assertSame(expl, exp2)

Point¥Vi pl new PointV1(3, 4);
PeintEV] p2. = new PointV1(3, 4);
PointVv2 p3 new ,Poin V2(3, 4);

assertEquals pl YPZ) + ** different PointVl @%&?ﬁgs
» A x /* s different t=

el e — 3
d, f ase 2: If equals is explicitly overridden in exp1’s declared type r
~ expl.equals (exp2)
PointV1l pl new PointV1 (3,

PointV1l p2 new PointVI1 (3
PointV2 p3

assertEquals (pl,
assertEquals (
assertEquals 9 5 p3.equals (p2) =~ p3.getClass()==p2.getClass() */
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Short-Circuit Evaluation: @ Test Inputs:

Left Operand opl Right Operand op2 opl && op2 x=0y=10
true true true
true false false
false true false
false false false

System.out.println("Enter x:");

int x = input.nextInt(); Akﬁc
System. out pri nter y:"); ?b
int put.nextIntQ); ﬁ €&o,

if(x '=01&& vy / x > 2) {

System.out.println("y / x is greater than 2");

}
else { /* I(x 1=08& y / x>2) == (x==0 11y / x <=2)*/

System.out.println("Error: Division by Zero");

3
else {
System.out.println("y / x is not greater than 2");

}



—_ Blolae s J}/s('
System.out.println("Enter x:");

int x = input.nextInt(Q); > Q ZZ 4/
System.out.println("Enter y:");
int y = input.nextInt();

1(=0

1 f Oet=—0—8&—y——e>—2) {
System.out.println("y / x is greater than 2");

}
else { /* X 1=08& Yy / x>2)=((X==01ly/ x<=2) *
if(x == 0) {
System.out.println("Error: Division by Zero");
} :Z;'hﬁfr
else { I
System.out.println("y / x is not greater than 2");
}
} -



Short-Circuit Evaluation:(||

Left Operand op1 Right Operand op2 opl || op2

false false false
true false true
false true true

System. out println(" Enter > Gl

AU §
System.out.print —Division by Zero");

else {
System.out.println("y / x is greater than 2");

}

}

}

else { /* ! (x=01ly/ x>2)=(X!'=08 y / x <= 2)
System.out.println("y / x is not greater than 2");

}




Short-Circuit Evaluation: Common Errors Test Inputs:
x=0v=10

Short-Circuit Evaluation is not exploited: crash when x == 0

if iy / 2% 2 & = 1= 0y {
/* do something */

}

else {
/* print error #*/ }

Short-Circuit Evaluation is not exploited: crash when x == 0

if (y/ x <=2 || x==10) {
/* print error #*/

}
else {
/* do something */ }
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